In today's global economy, governments are coming to comprehend new realities and adopt new approaches to cope with the paradigm shift in citizens' relations. Among the different trends in recent years is the concept of open data where it requires governments placing more data for public consumption. The use and reuse of open data is argued to contribute to enormous potential for economies and citizens welfare. This article attempts to explore and provide a short overview of the concept of open data and its current applications. The primary contribution of the article is the presentation of a case study of how the United Arab Emirates (UAE) government envisages using open data to develop decision support models to improve public service delivery and primarily citizens' quality of life. The presented approach aims to promote discussion among planners and decision-makers and fuel debate and knowledge development in this critical and evolving field of practice.
Introduction
Governments the world over are in the throes of citizen centric transformation. In the quest for better service delivery mechanisms, governments are moving away from conventional governance systems into adopting more dynamic citizen centric business models and practices. Indeed, governments have achieved worthy progress in fields of public service delivery through various e-government initiatives, specifically in the past two decades with gigantic investments in information and communication technologies (ICT) .
As per a recent UNDP report, 217 e-government projects are reported active across 89 countries globally that worth 211 million USD in 2012 (UNDP, 2013) . According to Gartner, worldwide IT spending by government organizations was projected to total $449.5 billion 1 in 2013 (Gartner, 2013a) .
Such investments are linked to the rapidly evolving technological developments that have heightened citizens' expectation bars to new levels, pressuring government to radically revolutionize how they communicate, inform, interact and transact with their citizens. The same developments are redefining the parameters for government transformation with emphasis on becoming more open than ever before.
Opening up government data to free public access is a global trend though. It focuses on generating value through re-use of specific types of data -public sector information, sometimes also referred to as government data. Proponents of such concepts argue that increased data transparency provide the basis for public participation and collaboration in the creation of innovative, value-added services, and improve the decision making capabilities of both governments and individuals (Ubaldi, 2013; see also: Manyika, 2013) . See also Figure 1 .
Figure 1: Open data opportunities in government context
The purpose of this article is to explore the field of open data in government context. The primary objective of the article is to illustrate how the UAE government envisages using open data to develop decision support models to improve public service delivery and citizens' quality of life. This is aimed to trigger debate and discussion among planners and decision-makers and support knowledge development and enhancement of this critical field of practice.
The article is structured as follows. In section 2, an introduction is provided on the concept of open data and what it means. In section 3, the use and application of open data in government domain is explained, as well as the perception surrounding it, both from threat and opportunity perspectives. In section 4, we shed light on possible collaboration scenarios between public and private sectors, as the latter sector is seen as the one driving the game. In section 5, we talk about open data in UAE government and how it envisages its evolution phases in the coming few years. The article is then concluded in section 6 with reflections and possible areas of further research. In principle, open data is all about data dissemination and information reconstruction. One may also wonder why does open data become important in government. Why does data dissemination then become so important? The answer lies in the concept of government transformation itself. For governments to evolve and transform into citizen centric operational models; data needs to be shared and shared proactively.
Unfoundedly, governments by design collect and generate huge amounts of data. The extraordinary quantity and centrality of data collected by governments make these data particularly significant as a resource for increased public transparency and public awareness and to generate insights into how to improve government performance (Ubaldi, 2013) . Figure 2 , open data can be visualized with the three dimensions of (1) availability and accessibility, (2) reusability and redistribution and (3) universal participation. To operate effectively, the interoperability between the three dimensions is considered key to create value. 2 In production and development, open source as a development model promotes a universal access via free license to a product's design or blueprint, and also a universal redistribution of that design or blueprint, including subsequent improvements to it by anyone (Gerber et al., 2010; Lakhani and von Hippel, 2003) . Researchers view open source as a specific case of the greater pattern of Open Collaboration, any system of innovation or production that relies on goal-oriented yet loosely coordinated participants, who interact to create a product (or service) of economic value, which they make available to contributors and non-contributors alike (Levine and Prietula, 2013) . 3 Open source hardware means that information about the hardware is made publicly available so that anyone can study, modify, distribute, make, and sell the design or hardware based on that design. 4 Open content or OpenContent is a neologism coined by David Wiley in 1998 which describes a creative work that others can copy or modify (Grossman, 1998; Wiley, 1998  Reuse and Redistribution: Being free in nature, the data should be free to be redistributed and reused as deemed fit by the user.
As depicted in
 Universal Participation: everyone must be able to use, reuse and redistribute -there should be no discrimination against fields of endeavor or against persons or groups, e.g., commercial use, non-commercial use, research use, educational purpose etc.
should not be limiters.
Open data is seen to correlate with concepts like big data; a term referred to data sets that are voluminous, diverse, and timely (McKinsey, 2013) . The degree to which big data is 'liquid' indicates whether or not the data sets are open. Open data is also seen to be associated with concepts like "MyData," which involves sharing information collected about an individual (or organization) with that individual. See also Making data more 'liquid' (i.e., open, widely available, and in shareable formats) is largely argued to have the potential to unlock large amounts of economic value (Manyika, et al., 2013) . A study published by McKinsey Global Institute in October 2013 reported that open data has the potential to unlock between $3.2 trillion and $5.4 trillion in additional economic value annually across a variety of industries in US alone (McKinsey, 2013) . According to European Commission (2011) overall economic gains from opening up this resource could amount to €40 billion a year in the European Union (EU). The commission also stated the following four primary reasons for supporting open data initiatives in EU governments, which are very much similar to other advocators:
 Public data has significant potential for re-use in new products and services;  Addressing societal challenges -having more data openly available will help us discover new and innovative solutions; (2011) The drive towards open data is further driven by the internet access, connectivity, lack of full interoperability, issues of cyber security and other such factors as defined in the Digital Agenda of Europe (European Commission, 2011).
A common assumption when opening government data is that simply supplying more data freely and in more formats will lead to more use (Helbig et al., 2012) . In general, government data that provides value to citizens is characterized by five dimensions: timeliness, relevance, meaningfulness, usability, visualization. See also Figure These dimensions characterize the value of the open data. "Timely" publication of data in the public domain, publication of "relevant" data for public consumption, "meaningful" data publication, and providing the ability to "visualize" data for semantic consumption ultimately defines the "usability" of data by different interest groups and determines the value of the data.
What is the use of data if it is not relevant? What is the use of data if it is meaningless? What purpose does it serve if the data is outdated or unusable? Key to the sets of open data then is the Visualization. Data needs to be visualized to so that information can be construed.
All in all, a holistic approach is indeed needed to enhance planners and decision makers understanding of how open data initiatives can play out in and affect rapidly changing contexts of government transformation (Helbig et al., 2012) . Let us elaborate further on the interconnections between government transformation and open data in the following section.
Government Transformation and Open Data
"Open data is about taking government records, public records, and putting them in the public domain where they are made freely available on a regular/timely basis to private citizens, civil society, and institutions, so that they can be reused to provide better services and to create jobs." (Rohlin, 2014) Since the invention of the Internet, governments have been striving to achieve various transformation initiatives through e-government programs. Government transformation has been of course facilitated and accelerated by the growth in technologies. In fact, egovernment transformation is seen to be the product of the evolution of the information and communication technologies. See also As compared to the early days of e-government, spanning the years of 1995-2000 where governments started to have their presence on the web with uni-directional information, they are today at the point where several services are delivered on the web. Governments nowadays rely heavily on web channels to facilitate services through online transactions and payments.
At present, e-government is facing the next wave of transformation; construed as Gov 3.0 as depicted in the above diagram where smart and intelligent services are sought to be delivered on demand ubiquitously across any channel of communication and irrespective of the form factor e.g., through PCs, smart phone, mobile tablets, etc. This is pushing governments to be available and accessible on a 24hr basis; from anywhere and in any form. Thus, more ubiquitous presence of governments is necessitated in today's digitally evolving world. This is envisaged to naturally lead to more personalized service as an 'on demand' service for every individual.
Another fundamental aspect in Gov 3.0, is related to the 'e-government' notion which is transforming into 'my-gov' notion. In such scenarios, government departments need not just be connected with citizens, but to be interconnected as well, share information in real time and disseminate information to every stakeholder.
Social media has opened up unprecedented new possibilities of disseminating information and connecting citizens with governments (Lee and Kwak, 2012) . The growing numbers of users on social media platforms represent substantial opportunities for governments. Figure  7 depicts an example of a few of them. These are massive user numbers. Numbers that cannot be ignored. Governments are coming to realize the need to morph their online presence to social media interactions. Indeed, the transformative capabilities that social media technologies can bring to governance and government are substantial (Bertot et al., 2010) . The interactive and instant capabilities and the increasingly pervasive nature of social media technologies can create new ways of democratic participation, pressures for new institutional structures, and processes and frameworks for open and transparent government on an unprecedented scale (Bertot et al., 2010) .
Apparently, advanced uses of social media should fulfill commitments to open government and reflect 'joined-up government' efforts envisioned by national development strategies (Schwalje, W. and Aradi, 2013) . However, unlike corporates and enterprises where single data repositories can be designed and implemented, governments typically operate out of several data silos. The fact that this data exists in individual isolated silos makes the data dissemination in public domain complex.
Each data silo needs to be interconnected. All information barriers are to be removed enabling smooth transactions. This could be achieved by having a centralized data repository (which is rather impractical) or decentalise it by allowing each department's to publish its data in the public domain. This is the basis of open government and government data. The next section expands on the different views surrounding government data and associated challenges.
Government Data: Global Trends
In general, there are so many questions that surround open data in governments today. Often data dissemination is frowned upon by government departments citing issues of security and a widespread fear of losing control. Some argue that such perceptions are due to lack of awareness among public organizations of the potential of open data (European Commission, 2011).
Many counties have passed legal strictures guaranteeing access to information. As can be seen in Figure 8 , most of the world has some regulation or a formal law in place for providing freedom and right to information In countries where no regulation exists, reasons are attributed to the political system, but are largely related to security perceptions. To an extent, border security and associated instability are contributing to governments withholding data. This is leading to misplaced policies of restrictions and controls on access to otherwise public data. The citizen centricity is starkly missing here and there is no transformation in the services or service delivery.
Although some of the concerns are legitimate, such as privacy protection, national security and the need to protect the intellectual property rights of third parties, other arguments seem to be rather excuses for inaction (European Union, 2011). However, there seems to be an international consensus and stronger views believing that data dissemination would lead to national knowledge and ultimately better serving citizens. In fact, there are several initiatives in this direction and measurements being monitored by organizations like the United Nations, World Economic Forum, OECD, and many others. In scoring terms, the index is depicted thus in Figure 10 , is sorted by the country ranking with the first rank claimed by the UK with a score of 940 and closely followed by the USA with a score of 855. A snapshot is depicted in Figure 11 below. The United Kingdom ranked 1st based on the criteria explained above with a total of 940 points scored. It scored 100% in transport, 90% in government budgets, 100% in government spending data, 70% in election results, 100% in company data, 100% in national map data, 100% in national statistics, 90% in legislation data, 100% for postal codes and 100% for emission data.
It is interesting to observe that the top 10 countries as per the open data index are the first world countries and the bottom lot comprises of Barbados, India, Bahrain, Burkina Faso, Yemen, Kenya, Virgin Islands, St Kitts and Cyprus in that order. See also Figure 12 below. What we can understand from the above, is that the more evolved the orientation of citizen participation in governance process, we find such the same governments more evolved in data dissemination in public domains. The keyword is the evolution -the more evolved the government, the more evolved the transparency. Governments showcasing their open data initiatives refer to not only to operational transparency, but they argue that it contributes to building citizens confidence in their governments. As such, there is globally growing interest at all levels of government to increase access to and use of government data in support of good governance (OECD, 2003; OMB, 2009 OMB, , 2010 .
In the next section, we present a case from one of the emerging markets in the Arab world that is setting standards for best practices in governance models; United Arab Emirates (UAE). The case illustrates how the UAE government envisages to use open data to develop decision support models to improve citizens quality of life.
UAE Case: Decision Support Models based on Open Data
The UAE is considered among the highest investing countries in adopting and implementing progressive ICT in its government and expanding its use to all segments of the economy and society (Bilbao-Osorio et al., 2013) . According to the UN eGovernment Survey released in 2012, UAE scored 6th in the eParticipation index against 86th in the 2010 survey (UNDP, 2012). It also scored 11 th in the e-participation index assessment conducted by the World Bank in 2013 that measures the scale, quality, relevance, and usefulness of government websites in providing online information and participatory tools and services to their citizens (Bilbao-Osorio et al., 2013) .
Government design wise, UAE has seven Emirates and each Emirate has its independent egovernment authority and thus, they operate on a 7+1 model i.e., a federal government with seven local emirates. See also Figure 13 . The open data model for the UAE government thus follows the same model. The open data publication of UAE spans various topics spanning economic and demographic data at the national level to aggregated links to many federal ministries. There is a concerted effort now to enable each Emirate to follow suit and start publishing relevant data in the public domain. The government is diligently working towards applying these datasets and is actively promoting private sector entities to develop applications based on these various data sets. Efforts are also on to provide visualization tools for users for them to assess the applicability of data for their needs.
On a global scale, there have been many models put forward that demonstrate a decisionmaking process which essentially revolve around (1) information, (2) intelligence and (3) choice that lead to a decision. Though every decision making is characterized by these three parameters, at the national level, there are few models that aptly provide a comprehensive framework that is practically implementable.
In UAE, the government is working with a citizen centric model for decision making that embraces the principles of good governance and values that the nation stands for. Bound by national security and economic policies and driven by the national vision, the decision making in the UAE government strives to provide better quality of life for all the citizens and residents in the country. Figure 15 depicts the six layer model of the UAE government decision-making which is based on the country's 2021 vision 7 (UAE Vision 2021). This 7 UAE Vision 2021 is the highest reference strategy that provides the strategic vision of the country to be one of the best countries in the world. The 2021 vision envisages development of a knowledgebased economy that will be diverse and flexible led by skilled professional Emiratis citizens. The vision represents the context in which open data is expected to function and impact the decision making process at the national level.
Figure 15: Six layers of UAE national decision support model
This model is based on the well-known Simon model for decision making which states that any rational decision is a result of a logical process that is based on a choice reached by applying or processing available information using wisdom and intelligence (Simon, 1976) . See also Figure 16 . There are many constraints though that may characterize decision-making especially in the public administration and national decision making. Availability of raw data and the ability to process it into information is the basic constraint. The authenticity and the accuracy of the processed information depends on the quality of data and the intelligence of the decision making process (and NOT the intelligence of the decision makers). The quality of data in turn depends on the data collection methods. This raises the issue of affordability.
This is precisely the point where government data could make the difference. A government, by default, works for its citizens and thus generates a huge amount of data. This data is then placed in the public domain, authenticated by the respective government departments. Egovernment portals then aggregate all this data into one single portal for ease of access. A catalogue of data further serves the purpose of meaningful navigation. It is in this context that open data makes a significant impact on the decision making and supports the decisions at the national level.
In general terms, the key drivers for the open data initiative in the UAE government are three fold:
1. improve national decision support system by enabling access to large quality data sets, 2. improve the transparency in government operations to enable higher efficiencies in service delivery, and;
3. improve the communicability of information and enable seamless flow of data.
See Figure 17 . This is based on the assumption that the larger the number of datasets, the more is the information that can be processed. Placing the data sets openly as aggregated open data on e-government portals ensures accessibility. Good cataloguing and indexing will enable decision makers to use intelligent machine readable systems to qualify this data and assess the applicability for resolving any issue or a problem. This would thus contribute to all the three types of decision making; operational, tactical and strategic decision making needs. See also Figure 18 .
Figure 18: UAE vision of decision making enablement UAE government efforts are not just to enable efficient government decision making, but also facilitate informed decision making at the corporate levels. Availability and accessibility of authentic information, especially made available from government sources would help organizations to make crucial decisions. These decisions would contribute to successful corporate strategy fulfillment and thereby economic growth. This represents the vision of the UAE.
Discussion and Conclusion
"There is no turning back the clock on our interconnected world, but we could jeopardize its benefits if we fail to invest in a trusted data environment". (Richey, 2013) We can establish from our reading in existing literature and our experience in the government field, that calls for more government data to be in placed in public domain, is largely based on the view that it will lead to higher levels of transparency and accountability in operations. The same views expect that this will positively impact and improve citizen participation and more importantly enable social and economic value realization for both government and citizens alike with the core focus being the citizen happiness and wellbeing. We completely subscribe to such mindsets.
With transparency and citizen participation comes cooperation. The cooperation is not just intra-organization but also inter-organizational. Collaboration and cooperation then becomes a norm than competition.
Open data then presents an opportunity at the national and thereby the regional and international levels of collaboration with problem and solution sharing. This is the answer to the precarious question for government data dissemination in the public domain. It is imperative that for governments to evolve to the next stage of citizen services -citizen happiness -data needs to be shared and shared proactively. See also Figure 19 . Arguably, we see this as the easiest path for knowledge assimilation and congregation and the development of what is so called: knowledge economies. Yet to remember that placing government data is just one small part of the whole. It is not just any data that is put out in the open. More often than not we find that data that is published thoughtlessly can cause more harm than good. Governments need to ensure that they strategize government data publication and thus the open government strategy needs to be put in place first.
Four of the key drivers of government data strategy are depicted in Figure 20 below. Such strategy should serve to collaborate and enhance value of data with information enrichment, and setup and implement a clear communication strategy with data stakeholders to transform data to valued information. Here is where public-private partnerships come to the fore yet again that could potentially aid this transformation. See Figure 21 . Governments need to encourage private participation in building meaningful information for potential users. While it would be great if government dons the role of the information provider as against the data provider, it would be highly impractical to generate information; simply because there are too many potential stakeholders out there seeking information. This generates newer opportunities for private entrepreneurs to provide information services using various data sets. Governments need to encourage and work closely with such service providers to setup infrastructure and tools for data visualization and provide information services. This could lead to development and further publication of research to resolve national issues. The information can contribute to the decision support systems or even better be the decision support system for the betterment of the citizens in the country.
In conclusion, while there already are available numerous data sets in the public domain and more are set to be published, it is imperative that this data be wisely used. The goals of the data dissemination should be for transforming the quality of life of normal citizens. This needs to be driven by a sound strategy with a clear vision-the vision of bettering citizens' quality life.
